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where c_, c_ are the radiation constants, L_ is the radiation intensity, cx is the emissivity, and "tz is the transmissivity of the optical medium between the pyrometer and the radiation source at wavelength _,.
For data analysis, Eqn. I is rewritten as Zirconia is a ceramic material widely used to provide a thermal coating on turbine engine components for high temperature operations to achieve high efficiency and performance. The emissivity of zirconia is generally not well known, and is known to even vary with time and
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lcmperaturc history. The multiwavelength pyrometer recorded the spectrum of such a coating in an atmospheric jet burner ( Fig. ! ) with good signal to noise ratio in about 16 seconds. The spectral region from 1.5 to 4.5 pm was used. The spectrum is analyzed according to Eqn. 2 and is shown in Fig. 2 . From the graph's intercept, the temperature of the surface is determined. The emissivity of zirconia over most of this spectral region is constant, resulting in a very good straight line by visually fitting.
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Transformed zirconia TBC spectrum
Beryllia is a high temperature ceramic with very low emissivity. A 6 mm diameter high gas temperature probe, of the type described below, was made using this material. The probe had a type C thermocouple in the center. The multiwavelength pyrometer spectrometer was lbcused on a spot on the outside of the beryllia tubing surface to record a spectrum Ior temperature measurement as it was heated by a portable propane torch. The spectrum obtained is shown in Fig. 3 . The translbrmed (according to Eqn. 2) spectrum is shown in Fig. 4 . From the slope, the emissivity was determined to be 0.07, and from the intercept the surface temperature is determined to be 1425K. The corresponding thermocouple reading was 1322K. The difference was due to poor thermal contact between the probe and the thermocouple. 
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